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ABSTRACT 
This thesis empirically estimates the effect of income on individual self-reported 
happiness using unique twins data collected from urban China. Our ordinary least 
squares and ordered probit estimates show that income does matter in individual's 
happiness. When we use a within-twin-pair fixed-effect model, the effect of income 
remains but that of education disappears, which suggests that income does 
moderately improve individual's happiness even after controlling for omitted ability, 
personality or family background, while education per se doesn't. We also find that 
females generally feel happier than males, but are more sensitive to marriage and 
employment status. Finally, we find that married ones are happier when the average 
income of family is higher, but whether he/she earns more than his/her spouse 
doesn't matter, which gives supports to the income pooling hypothesis. To our best 
knowledge, this thesis is not only the first study on the relationship between income 
and happiness using Chinese data, but also among the first ones in happiness study 
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1 Introduction 
The most fundamental idea in economics may be that money makes people happy. 
This thesis constructs a test on this by exploring the relationship between 
self-reported happiness and income. Traditionally, economists tend to infer 
preferences from observed choices; that is, looking at individuals' actual choices 
rather than their stated intentions or subjective reports of likes and dislikes. However, 
a large literature from behavioral economics and psychology finds that, people 
display some kinds of bounded rationality when it comes to maximizing utility, then 
their choices do not necessarily reflect their "true" preferences, and an exclusive 
reliance on decisions to infer what people want loses some persuasion (Kahneman & 
Krueger, 2006). 
Direct reports of subjective well-being (SWB) or happiness may play a useful 
role in the measurement of consumer preferences and social welfare. Easterlin (1974) 
helped to begin the literature of "happiness economics" and economists have become 
active in this field in recent years. According to a tabulation of EconLit, from 2001 to 
2005, more than 100 papers were written analyzing data on self-reported life 
satisfaction or happiness (Kahneman & Krueger, 2 0 0 6 ) � D a t a on SWB have been 
used by economists to examine both macro- and micro-oriented questions (For 
details of the applications, see Kahneman & Kmeger，2006; Di Telia & MacCulloch， 
2006). In fact, the need for assessing SWB is so enormous that profit-seeking 
companies, such as Gallup, regularly conduct satisfaction surveys of workers and 
‘ I n addition, a special international conference on happiness, "Is happiness measurable and what do these 
measures mean for policy?", was held in Rome, Italy on 2-3 April 2007. 
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customers for their corporate clients. 
The relationship between happiness and socioeconomic status (SES) has been a 
focus of attention in "happiness economics". Easterlin (1974，1995, 2001) shows that 
income and self-reported happiness are positively correlated across individuals 
within a country, but average happiness within countries does not seem to rise with 
economic growth over time. On the contrary, Frijters, Haisken-Denew and Shields 
(2004) find that real household incomes contribute a lot to the increase in life 
satisfaction in East Germany after reunification. Di Telia, MacCulloch and Oswald 
(2001) use data on life satisfaction from the Eurobarometer to infer how people trade 
off inflation for unemployment, and Alesina, Glaeser and Sacerdote (2005) use the 
same data to study whether labor market regulation makes people better off. 
However, there are limitations in the literature. Studies of the impact of income 
on happiness generally do not control for endowments that are correlated with 
income, and thus may confound the income effects with endowment effects. 
Psychologists have pointed to the finding that over time the same individual tends to 
be high (or low) on the happiness scale as evidence that personality or genetic 
differences are the source of variances in happiness, not "external conditions" such 
as economic circumstances (Diener & Lucas，1999). They have deeply studied the 
influence of personality on SWB, and found it to be the strongest and most 
dependable factor underlying differences in SWB between persons. Notably 
neuroticism and extraversion go a long way in accounting for differences in levels of 
SWB (see, e.g., Hayes & Joseph, 2003). Goldsmith and Campos (1986) argues that 
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biologically based emotional reactions emerge early in life, are somewhat stable 
across time, and provide the footstones for adult personality dimensions. In a famous 
study, Tellegen et al. (1988) compared levels of SWB for monozygotic and dizygotic 
twins raised together and raised apart. Their study shows that 40% of the variance in 
positive emotionality and 55% of the variance in negative emotionality are 
attributable to genes, whereas shared familial circumstances account for only 22% 
and 2% of observed variance respectively. Especially, identical twins may experience 
similar amounts of pleasant and unpleasant effects because they have exactly the 
same sequence of genes. Another study (Lykken, 1996) shows that identical twins, 
even separated immediately after birth, display the same concordance on happiness 
as on other traits for which a genetic basis is well established, like height. 
Thus careful methodology is needed to examine whether economic 
circumstances have real effects. If individual income is correlated with omitted 
variables such as personality, ability and family background (both genetic and 
cultural), then OLS regression of income on happiness would be biased, even after 
controlling some demographic variables. It therefore is difficult to ascertain how 
much of the empirical association between income and happiness is due to the causal 
effect of income, and how much is due to unobserved factors that influence both 
income and happiness. 
Some of the literature use panel data to solve this problem by fixed-effect model. 
But according to Easterlin (1974, 1995, 2001), the meaning of fixed-effect analysis 
of panel data may be very different from those of cross-sectional data: panel data 
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reveals how happiness changes with income over time, while cross-sectional data 
says whether richer individuals/nations have a higher level of happiness relative to 
poor ones at a given time. If it's the relative (instead of absolute) economic status 
matters, increasing income but retaining the same rank may not bring about the 
feeling of being happier. Besides, Rayo and Becker (2007) propose a theory in which 
peer comparisons and adaptation to circumstances are an integral part of the 
"happiness function" as a result of an evolutionary process. In summary, 
cross-sectional data provides another aspect of happiness thus indispensable for the 
completeness of happiness research. We use a cross-sectional twins data in urban 
China to examine the relationship between self-reported happiness and individual 
economic status. To control the effect of omitted variables, we employ the 
fixed-effect model within twin pairs. 
Although we could arrive at more reliable conclusion about the impact of 
income on happiness using unique Chinese twins data after controlling for omitted 
variables bias, the endogeneity problem remains. Happier people would have the 
potential to earn more. Indeed, Diener, Nickerson, Lucas and Sandvik (2002) find 
evidences to support this reverse causality, and show that happier college students 
later earn more in their careers. 
The significance of this thesis could be presented from two perspectives. To our 
best knowledge, this thesis is not only the first study on the relationship between 
income and happiness using Chinese data, but also among the first ones in happiness 
study that draw twins data to control for omitted variables. 
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The structure of the remainder of this thesis is as follows. Section 2 reviews the 
literature and proposes hypotheses about the effect of income on happiness. Section 3 
outlines the econometric specifications. Section 4 describes the data and variables. 
Section 5 empirically tests the hypotheses and reports the results, and Section 6 
provides a conclusion. 
2 Literature Review 
2.1 Measurement of Happiness and Its Reliability 
There are several measurements of self-reported SWB (or happiness, or life 
satisfaction) in literature. The first one is based on the Cantril "Self-Anchoring 
Striving Scale", which is introduced by the sociologist Hadley Cantril. In this scale, 
happiness ranges from 1 (the worst possible life) to 10 (the best possible life). 
The second is from the more straightforward Gallup-poll-type question: "How 
happy are you these days? Would you say that you are: very happy, quite happy, not 
so happy, or not happy?" There are some variations of scale or wording on this type 
of question (Easterlin, 1974; Luttmer, 2005，etc.). 
The third uses the word "life satisfaction": "On the whole, are you very satisfied, 
fairly satisfied, not very satisfied or not at all satisfied with the life your lead?" 
The fourth adopts a multiple-item approach, among which the most prominent is 
the Satisfaction With Life Scale (Pavot & Diener 1993), composed of five questions, 
rated on a scale from one to seven. Others measure the reverse side of happiness: 
mental distress. The new British Household Panel Study gives mental well-being 
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scores from the General Health Questionnaire. In such a questionnaire, there are a set 
of questions (e.g., 12 questions) and a total GHQ level of mental distress is 
combined. 
For more details about the classification of queries on SWB, see Veenhoven 
(1993). 
The measurement differences in literature do not become a big problem. In fact, 
Di Telia, MacCulloch and Oswald (2001) find that happiness and life satisfaction are 
highly correlated. For a data set on Great Britain, Blanchflower and Oswald (2000) 
have shown that estimated happiness and life-satisfaction equations have almost 
identical structure. Thus in this thesis, the terms happiness, life-satisfaction and SWB 
are equally used hereafter. 
Some doubts raise in the measurements of SWB: Are people capable of 
assessing their own emotional states? Are respondents willing to report their true 
feelings to an anonymous interviewer? Do answers vary significantly with the ups 
and downs of daily life? 
Extensive studies in Easterlin (1974，2001)，Diener (1984) and Veenhoven (1993) 
give a general conclusion that these subjective indicators, though imperfect, do 
reflect interviewees' substantive feelings of well-being. First, Respondents have little 
trouble answering questions about their SWB. In the 1998 GSS (General Social 
Survey for Americans), for example, less than 1 percent of respondents refused to 
provide an answer or answered "don't know"; by contrast, 17 percent of respondents 
refused to provide their earnings (Kahneman & Kmeger，2006). Second, the validity 
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of SWB can be assessed by the correlations documented between measures of 
happiness and other characteristics of individuals, and various situations under which 
individuals are, such as objective physiological and medical criteria (Cohen et al.， 
2003; Kiecolt-Glaser, McGuire, Robles & Glaser，2002; Urry et al., 2004; Diener & 
Suh, 1999; Layard, 2005; Frey & Stutzer，2002), changes in circumstances(like 
weather, see Schwarz & Clore，1983; mood and context, see Schwarz, 1987), 
demographic factors (age, gender, marriage status, etc.), economic and labor market 
factors including education, employment, inflation and income (detailed discussion is 
provided in section 2), institutional conditions (like direct democracy, see Frey & 
Stutzer, 2000; ideological complexion of governments, see Radcliff, 2001; political 
and private freedom, see Veenhoven, 2000), and environmental factors (like climate, 
see Rehdanz & Maddison, 2005; Becchetti et al., 2007). Third, significant correlation 
for repeated measures of life satisfaction suggests that the data may be reliable 
enough for many purposes (Lucas, Diener & Suh，1996). Fourth, measures of 
satisfaction have the ability to predict future outcomes. For example, job satisfaction 
is a strong predictor of workers' subsequent turnover (Freeman, 1978). Fifth, 
although current weather (Schwarz & Clore，1983), mood and context (Schwarz, 
1987)，duration (Kahneman & Kmeger，2006; Lucas, Diener & Suh，1996) cause 
fluctuations in people's answers from day to day, the idiosyncratic effects of recent, 
irrelevant events are likely to average out in representative population samples. As 
long as the idiosyncratic effects are uncorrelated with the variable that we're 
interested in, they wouldn't cause any bias in regression analysis. 
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Interpersonal comparison is another important problem for the measurement of 
SWB. What if different people have different criteria for happiness? Veenhoven 
(1993) argues that similarity among people in feelings about the sources of happiness 
gives credence to such comparison. Recently, to make the interpersonal comparison 
more credible, Kahneman and Krueger (2006) propose a new measure of SWB, i.e.， 
U-index, which measures the proportion of time an individual spends in an 
unpleasant state. This index is different from others in two aspects. First, it measures 
the frequency, instead of global judgment of the extent, of an individual's emotional 
status. Second, it focuses on the unpleasant instead of pleasant states. This thesis uses 
a measurement of happiness something similar to U-index, in the sense that both are 
about the frequency of emotional status. 
2.2 Income and Happiness: Hypotheses 
According to the literature, economic determinants of happiness at least include: 
absolute income (individual or household), relative income (compared with the 
society or a narrower neighborhood), economic inequality in the society, personal 
unemployment, general unemployment (unemployment rate) and rate of inflation. 
In our study we attempt to examine whether happiness is correlated with income 
in China. We begin with a discussion of hypotheses that link income, income 
distribution and other economic factors to happiness, followed by a selected review 
of previous empirical work if any. 
Hypothesis 1 (Absolute Income Hypothesis): People with higher income feel happier 
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than those with lower income, but income inequality and relative income has no 
direct effect on happiness. 
There are some evidences supporting absolute income hypothesis. Gardner and 
Oswald (2001) analyze the effect of windfalls determining income to test the 
direction of causality: British lottery winners and people receiving an inheritance 
reported higher mental well-being in the following year. 
Hypothesis 2 (Hypothesis of Decreasing Marginal Effect of Income): People with 
higher income feel happier than those with lower income, but the effect of income is 
reducing as income increases. 
This hypothesis is straightforward, given the classical assumption of decreasing 
marginal utility of consumption. We'll discuss it in this thesis. 
Hypothesis 3 (Increasing Income Hypothesis): People feel happier than before when 
their incomes increase, but income inequality and relative income has no direct effect 
on happiness. 
The work of Easterlin (1974，1995, 2001) doesn't support this hypothesis. They 
show that income and self-reported happiness are positively correlated across 
individuals within a country, but average happiness within countries does not seem to 
rise over time as countries become richer. The reason is, as he argues, that relative 
income instead of absolute income matters. 
On the contrary, Frijters, Haisken-Denew and Shields (2004) explore 
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individual's life satisfaction of East Germany using panel data after reunification and 
find that 35-40 percent of the increase in life satisfaction in East Germany was 
attributable to the large increase in real household incomes. This estimated effect is 
among the largest in all of the literature. The relationship is considered as causality 
because the increase in income is largely due to exogenous shock---German 
reunification. 
Hypothesis 4 (Relative Income Hypothesis): Happiness depends on an individual's 
income relative to others in his/her group, rather than an individual's absolute 
income. 
Luttmer (2005) finds relative income (compared with neighborhood) is 
important for happiness in USA: "lagging behind the Joneses" diminishes well-being. 
Interestingly, he also finds that the results are stronger for people who socialize more 
with neighbors but not for those who socialize more with friends outside the 
neighborhood. It indicates that interpersonal preferences drive the negative 
association between neighbors' earnings and own well-being, i.e. people having 
utility functions that depend on relative consumption in addition to absolute 
consumption. Similar results can be found in Clark and Oswald (1996) and 
Ferrer-i-Carbonell (2005). Rayo and Becker (2007) propose a theory in which peer 
comparisons and adaptation to circumstances are an integral part of the "happiness 
function" as a result of an evolutionary process. Easterlin (1974, 1995, 2001) also 
provide some indirect supports to this hypothesis. 
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Hypothesis 5 (Income Inequality Hypothesis): Income equality per se is a threat to 
the happiness of individuals within a society, even holding their incomes constant. 
Morawetz et al. (1977) conduct a pilot study to compare two communities in 
Israel and find that individual's self-rated happiness is lower when the income 
distribution is more unequal. Employing the regression framework, the finding of 
Alesina, Di Telia and MacCulloch (2004) is more general: inequality has large 
negative and statistically significant effect on happiness in Europe, but not in USA. 
Hypothesis 6 (Income Pooling Hypothesis): Married people feel happier when the 
total income of husband and wife is higher, while whether he/she earns more than 
his/her spouse doesn 't matter for happiness. 
The general income pooling hypothesis says that only the sum of husband's 
income and wife's income affects the allocation of goods and time, while husband's 
or wife's income per se doesn't matter. It's an important issue and extensively tested 
in literature on household allocation of resources. But in happiness study there're no 
counterpart discussions. Here we borrow the concept of income pooling, employ it to 
happiness study and conduct tests on it. 
Hypothesis 7 (Individual Unemployment Hypothesis): Unemployed people feel less 
happy, even holding income constant. 
Joblessness reduces happiness through an individual meaning. Oswald (1997) 
finds that in a developed nation, unemployment appears to be the primary economic 
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source of unhappiness. L. Winkelmann and R. Winkelmann (1998) find that 
unemployment has a large detrimental effect on satisfaction after individual specific 
fixed effects are controlled for. The non-pecuniary effect is much larger than the 
effect that stems from the associated loss of income. 
Hypothesis 8 (General Unemployment Hypothesis): People in a society with higher 
unemployment rate feel less happy, no matter whether he/she is employed or not. 
Joblessness can also harm happiness through a general meaning: almost 
everyone in the economy with higher unemployment rate becomes more fearful of 
losing his/her job. Di Telia, MacCulloch and Oswald (2001) find that in Europe, 
people feel happier when inflation and unemployment rate are lower, and 
unhappiness is more sensitive to unemployment rate than to inflation. This shows 
that the "misery index", which simply adds the unemployment rate to the inflation 
rate, attributes too little weight to unemployment, relative to inflation, on 
self-reported happiness. 
According to our data, we test several of the above hypotheses, i.e., (relative) 
income hypothesis, hypothesis of decreasing marginal effect of income, individual 
unemployment hypothesis, and income pooling hypothesis. 
2.3 Literature Review on MZ Twins Approach 
The earliest attempt to look at sibling data in economics can be traced back to 
Gorseline (1932), which sets the pattern for most of the work by asking whether 
1 2 
education pays while contrasting the different educational experiences of brothers. 
Following this, studies, such as Behrman and Taubman (1976) and Behrman et al. 
(1980), use monozygotic (MZ) twins to control for unobserved "ability" endowments 
to identify the impact of schooling on earnings with control for omitted variables 
biases. They solve the problem by contrasting the wage rates of identical twins with 
different schooling levels. The goal is to ensure that the correlation observed between 
schooling and wage rates is not due to a correlation between schooling and a 
worker's ability or other unobserved characteristics. In other words, they estimate the 
returns to education by taking advantage of the fact that MZ twins are generically 
identical and have similar family backgrounds. Twins are more alike than a randomly 
selected pair of individuals on a variety of socioeconomic measurements. This 
correlation arises from many sources: common heredity, both physical and cultural; 
similar access to financial resources; exposure to similar influences of friends, 
neighbors, schools and other aspects of their particular community; the likelihood, 
even in adulthood, of closer location in space and hence exposure to similar regional 
price differentials and common business-cycle effects; and more. Some of these 
effects are measurable, but many are not, or only imperfectly so. This leads to the 
expectation that in models of socioeconomic achievement that the disturbances, 
which represent the force of all "other" unmeasured factors, will be correlated 
positively across twins. A major focus of their work has been the attempt to eliminate 
potential biases in estimates of the returns to schooling due to the presence of such 
unmeasured factors as "ability" or "family culture" by the use of differences between 
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twins as the basic source of information. If MZ twins are identical with respect to 
these factors and if their schooling differences were randomly generated, this 
approach would generate consistent coefficient estimates that we desire. In a more 
recent paper, Ashenfelter and Krueger (1994) have estimated the economic returns to 
education using data on a new sample of 149 pairs of identical twins which permitted 
them to adjust their estimate for omitted ability variables and measurement error. 
There are few researches on economics of happiness which employ the idea of 
twins. Tellegen et al. (1988) compared levels of SWB for monozygotic and dizygotic 
twins raised together and raised apart. Their study shows that 40% of the variance in 
positive emotionality and 55% of the variance in negative emotionality are 
attributable to genes, whereas shared familial circumstances account for only 22% 
and 2% of observed variance respectively. Especially, identical twins may experience 
similar amounts of pleasant and unpleasant effects because they have exactly the 
same sequence of genes. Another study (Lykken, 1996) shows that identical twins, 
even separated immediately after birth, display the same concordance on happiness 
as on other traits for which a genetic basis is well established, like height. Based on 
these findings, and employing within-MZ-twin estimates, Kohler, Behrman and 
Skytthe (2005) study the data of identical Danish twins to show that partnerships and 
children have appreciable persistent effects on happiness. 
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3 Methods 
3.1 Omitted Variable Bias (Selection Effect) 
3.1.1 Ordinary Least Squares (OLS) Model 
Our study begins with OLS estimates as a way of replicating the conventional 
cross-sectional estimates. The model specifies happiness as consisting of observable 
components and an unobservable component that varies by family, observable 
components that vary by individuals, and unobservable individual component. We 
suppose the happiness of twin j in family i is determined by 
(1) +//,. + 
where /z 力.{j = 1，2) is the self-reported happiness of the first and second twin in the 
pair. Xf is the set of observed variables that vary by family, but not across twins, 
which includes age, gender and city dummies. Z力.{j = 1,2) is the set of variables 
that may vary across the twins. In our study these variables include the individual 
income (or household income), education levels, employment status, marital status, 
and self-reported health, ju； represents a set of unobservable familial variables that 
also affect happiness, i.e., ability, personality or family background. And 
Sji {j = 1,2) is a disturbance, representing other forces which affect happiness but 
aren't explicitly measured. It is assumed to be distributed independently of 
Z力.{j = 1,2) and ，and has zero mean and constant variance cr.^  conditional on 
Zy,C/ = l，2) and 
As mentioned before, analysis of cross-sectional data alone can neither identify 
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nor control for unobservable effects and the regressed version of equations (1) 
and (2) becomes: 
Least-squares estimates of f3 from equation (3) which ignore will be 
biased, picking up also some of the effects of //. and attributing them to Z,.,. The 
covfz，//.) 
standard left-out variable bias formula gives the size of this bias as - A ^ ^ , 
var(Z 力.J 
which summarizes the relationship, in the sample, between the excluded /u. and the 
included Z力.. 
3.1.2 Fixed-Effect (FE) Model 
An approach to treat the bias and inconsistency of OLS estimate is to eliminate the 
unobservable ability, personality and family background by contrasting the 
happiness of identical twins with different earning levels. Our goal is to ensure that 
the correlation we observe between happiness and earning levels is not due to a 
correlation between earning levels and individual's ability, personality and family 
background. We do this by taking advantage of the fact that MZ twins are genetically 
identical and have similar ability, personality and family background. 
A within-twin-pair estimator of P for identical twins, , is based on 
first-difference of equations (1) and (2): 
(4) 
The family effect has been removed. Equation (4) can be fitted by least 
squares to get the fixed-effect estimator. 
For more details about the methodology of twins data, see Ashenfelter and 
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Krueger (1994), Miller et al. (1995), Ashenfelter and Rouse (1998)，Behrman and 
Rosenzweig (1999)，Bonjour et al. (2003). 
3.2 Measurement Error 
Classical measurement error in schooling/income will lead to bias in the estimators 
of the effect of schooling/income on happiness. In this subsection we take the 
measurement error of schooling as an example. If Z , is true schooling, and 
measured schooling is 力 w i t h plim(Zy,Vy,) = 0， the observed 
equation is 
⑶ hji = aX, + pzj, - pvj, + /y, + Sji，(y•二 1，2) 
The least squares regression coefficient in the presence of measurement error in 
schooling is attenuated by an amount equal to the reliability ratio 
- ( c o v ( v , z ) ^ coviu,z) ^ var(v)^ cov(//,z) 
� var(z) ) var(z) ( var(z)) var(z) 
where is the regression coefficient if schooling were perfectly measured. The 
fixed effect estimator eliminates the omitted variable bias but it does so at the 
expense of introducing far greater measurement error bias. The probability limit of 
A 
the FE estimator Pj^ is 
nlini/5 - / ? f l cov(Av，Az)) cov(A//，Az) f var(Av)) cov(A"，Az) 
P l i m / ? , 广 乂 - var(Az) J + var(Az) var(Az) 
where is the population FE estimator that would be obtained in the absence of 
measurement error. 
A straightforward consistent estimator for equations (4) may be obtained by the 
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method of instrumental variables using the independent measure of the schooling 
variables as instruments. We follow Ashenfelter and Krueger's (1994) innovation to 
ask each individual both his/her own and his/her sibling's education. The survey used 
is designed to provide complete information about different measures of education 
levels. If self-reported education is measured with error, the co-twin-reported 
education provides a potential instrument since the report of the other twin should be 
correlated with the self-reported education level but uncorrelated with the equation 
regressed. Assuming Zj" as twin A: 's report on twin j's schooling implies that there 
are two different ways to use the auxiliary schooling information as an instrumental 
variable. There are four different ways to estimate the schooling difference AZ: 
(6) A Z ' = Z / - Z / 
(7) AZ"=Z,2-Z2' 
(8) A Z ' = Z ; - Z 2 ' 
(9) 
A straightforward consistent estimator for equation (4), assuming classical 
measurement error, may be obtained by the method of instrumental variables using 
AZ as an instrument of AZ_ in the following estimation equation: 
It's possible to relax the classical assumption that the measurement error vj and 
v\ (or vf and v^) are uncorrelated. The above IV estimation of (10) will be 
consistent even if there is a family effect in the measurement error because the family 
effect is subtracted from both vj and v^  (or vf and vj )• However, the estimation 
would be inconsistent if there is a person-specific component of the measurement 
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error. For example, if a twin who reports an upward-biased measure of his/her own 
schooling is more likely to report an upward-biased measure of his/her sibling's 
schooling, then the correlation between the measurement errors vj and vj (and vf 
and V!) will be positive. Under this case, the above IV estimation of (10) will be 
inconsistent 
p l i m 息 ） 
� a r ( A Z ) 
where is the correlation between the measurement errors of the twins. To 
eliminate the person-specific component of the measurement error, it is sufficient to 
estimate the schooling differences using the definitions in equations (8) and (9)， 
which amounts to calculating the schooling difference reported by each twin and 
using one as an instrument for the other. That is to say, we may fit 
(11) A/i. 
employing AZ". as an instrument for AZ*,-. Such an IV estimation of (11) will be 
consistent. 
4 Data 
The data we will use are derived from a survey carried out by the Urban Survey Unit 
of the National Bureau of Statistics during June and July, 2002，in five cities of China. 
Adult twins aged from 18 to 65 were identified by the local statistical bureau through 
various channels, including colleagues, friends, relatives, newspaper advertising, 
neighborhood notices, neighborhood management committees, and household 
records in the public security bureau. Overall, these channels are more or less equal 
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in probability for all twins in a city, and in this sense, the twins sample obtained may 
be rather random. The survey was conducted with extraordinary care, including 
several site checks by experts from the National Bureau of Statistics and Junsen 
Zhang. Questionnaires were completed through household face-to-face personal 
interviews. With appropriate discussion with Mark Rosenzweig and other experts, 
data input was closely supervised and monitored by Junsen Zhang during the months 
of July and August, 2002. 
In this data set, there is household economic information for respondents in 5 
cities including Chengdu, Chongqing, Harbin, Hefei and Wuhan. Altogether there are 
4683 observations, in which 3012 observations are from twins households. 
Within twins, we can distinguish them between identical twins and 
non-identical twins. We consider a pair of twins identical if both twins respond that 
they have identical hair color, look, gender and age. We have completed 
questionnaires from 3,002 individuals, among which 2,996 are twin individuals aged 
17 to 62, 6 are triplet individuals. In total, we have 914 complete pairs of identical 
twins, i.e., 1,828 individuals. For 851 of these pairs (1702 individuals) we have 
complete income information on both twins in the pair. 
In the questionnaire, the following question is asked: Do you have such feelings 
(happy, etc.)? As for the item "happy" (kuaile), the possible answers are: often feel 
happy, sometimes feel happy, seldom feel happy and never feel happy. Then we set 
the value of self-reported happiness as 4 if "often feel happy", 3 if "sometimes feel 
happy", 2 if "seldom feel happy" and 1 if "never feel happy". 
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Table 1 sets out some descriptive statistics for our data. Income is measured as 
the sum of all wage and non-wage earnings. Column (1) sets out statistics for all 
twins. The average value of happiness is 3.47 (out of 4). They average 11.31 years of 
schooling, are aged 36.50，58 percent are males, and 69 percent are married. They 
earn, on average, RMB 847.60 per month. The dummy variable unemployed is 
defined as 1 if the individual is now unemployed, 0 if others (working, being a 
student, retired or doing housework). Health is self-reported value and higher value 
means better health condition. Column (3) sets out data for identical twins and the 
values are very similar with that of Column (1). Column (2) and (4) sets out data for 
married twins and married identical twins. For married twins, less of them are male, 
and they are older, and have a little worse health condition. Other values (except 
"married") are very similar with that of Column (1). The average of spouse's income 
is almost the same with that of own income. Generally speaking, the identical twins 
data do not seem to be too far from the average for all twins. Also, except being 
younger and earning something less, twins are not far from non-twins and NBS 
sample，thus quite representative. 
5 Results 
5.1 Does Income Matter? 
5.1.1 OLS Regressions Using the Whole Sample 
Table 2 sets out our OLS estimates using all twins. The effect of income is positive 
2 The National Bureau of Statistics has been conducting an annual survey of urban households from 226 cities 
(counties) in China since 1986. It is the best large-scale survey of this kind. 
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and significant in all specifications. According to Column 1 and 2, one unit increase 
in logarithmic income leads to about 0.04 increase in the happiness value, which is 
about 5.6% of the standard deviation (0.72) of happiness. These show the moderate 
total effect of income on happiness. When more variables are controlled, the effect of 
income decreases but still significant. The coefficients of age and its squared term are 
mostly significant and show a U-shape relationship. SWB is higher among young 
people, declines in middle age (reaches the lowest at age 45 to 55) and increases 
again at older age, consistent with other studies which show people with teenagers at 
home has lowest level of life satisfaction and satisfaction improves thereafter 
(Kahneman & Krueger，2006). Females are happier, which reveals the gender 
difference in SWB (Nolen-Hoeksema & Rusting，1999). Married people are happier 
than those divorced, widowed or never married, consistent with most studies (e.g., 
Kohler, Behrman & Skytthe，2005). Education has a positive effect on happiness, 
consistent with Oreopoulos (2003), which finds that years of schooling have a causal 
effect on satisfaction by using features of compulsory schooling laws as an 
instrumental variable for schooling. But the OLS estimate here can be biased, since 
the positive effect may be caused by other omitted factors such as ability. 
Unemployment is negatively associated with the feeling of happiness. When we 
examine the effect of unemployment but don't put income on the right hand side of 
the regression equation, the coefficient of unemployment is -0.158 (Column 5). 
When we put unemployment and income together, the coefficient reduces to about 
-0.103 but still significant and not so small (Column 6)，much larger than the 
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coefficient of logarithmic income in absolute value. If we ignore the possible bias 
caused by omitted effect, we can interpret that unemployment reduces the feeling of 
happiness both directly and indirectly (through the decrease of income), and 
non-pecuniary effect is much larger than the effect that stems from the associated 
loss of income, which strongly supports the individual unemployment hypothesis. 
Health condition is positively related with happiness. Since the dependent variable 
happiness is discrete, we also conduct ordered probit estimates in Table 3，and the 
results show no qualitative difference with Table 2. 
In other tables we don't show out (using both OLS and ordered probit models), 
non-log income and its squared term are introduced and a reverted U-shape relation 
is found. The turning point is at the possible largest in our data. This is consistent 
with the hypothesis of decreasing marginal effect of income, but it still can't provide 
perfect evidences for the hypothesis, since it may be due to the limited category in 
the measurement of happiness, which is pointed out by Di Telia and MacCulloch 
(2006). In our sample, for example, more than half observations take the happiness 
value of 4，the top of measurement scale, so they cannot rise higher. 
5.1.2 Within-twin-pair Fixed-Effect Estimations 
Table 4 sets out the within-twin fixed effect estimates using MZ twins. The left panel 
reports the OLS estimations using MZ twin sample. Comparing it with Table 2, we 
find the results are similar, which shows that MZ twins sample is quite representative. 
Inside Table 4，comparing the right panel (within-twin-pair estimations) with the left 
panel (OLS estimations), we find that the coefficient of income reduce by about 25%, 
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which reveals the upward bias in OLS estimations caused by unobserved factors such 
as ability, personality and family background. But income effect is still significant. In 
Column 12, when both income and unemployment are put on the right hand side of 
the regression function, the effect of income becomes not so significant, which is due 
to the collinearity of these two variables. But the F-statistics shows that they are 
jointly significant. Another interesting finding is that the effect of education becomes 
totally insignificant. This may be due to the high correlation between education and 
ability, which is verified in Li et al. (2005). As we know, formal education system 
in China is very selective and those have more schooling years are likely to be more 
able. Since individual with higher ability may be happier because they have relative 
advantages at school, work place and so on, the high correlation between happiness 
and education shown in OLS may in fact reveal the high correlation of happiness and 
unobserved ability. Thus education per se doesn't help improve individual's 
happiness (we conduct further tests on this in subsection 5.2). Finally, the effect of 
being unemployed is still significantly negative and remains a large size. 
5.2 Sensitivity Analysis 
5.2.1 Other Indicators of Wealth 
In this subsection, we choose wage (including bonus and subsidies), total family 
income (scale number from 1 to 9，the larger the wealthier), house ownership (1 if 
having a self-owned house, 0 if otherwise), and non-labor income (including 
investment income, rental income, interest income, pension, unemployment benefits, 
2 4 
gifts from parents and so on) as alternative indicators of income and report our 
results in Table 5. Except non-labor income, these indicators have significant and 
positive effect on happiness. The significant effect of house ownership on happiness 
exactly reveals the strong preference among Chinese societies to self-owned houses. 
One possible explanation why non-labor income only has small and insignificant 
effect on happiness is that the mean of non-labor income is quite small, which is 
below 300 yuan in our sample, and 60% of them are less than 100 yuan. 
5.2.2 Wage or Wage Rate? 
To further test whether monthly wage or hourly wage rate affects happiness, we 
employ further regressions of hourly wage rate on happiness and report the results in 
Table 6. The coefficients of wage rate are positive but insignificant. One reason to 
explain why the effect is insignificant may be that mean wage in China is still at a 
low level, and that earning more money is much important for individuals than 
leisure is, given that working hour is acceptable (the mean of weekly work hour is 
38.8 and 90% of it are below 50, while that of monthly work hour is 187 and 80% of 
it are below 260). 
5.2.3 Measurement Error 
5.2.3.1 Does Education Matter? 
Within-twin-pair fixed-effect estimation in Table 4 shows that there's a large upward 
bias of OLS estimation about the effect of education on happiness. The large positive 
effect of education shown in OLS totally disappears in fixed-effect estimation. 
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However, fixed-effect estimation might be downward biased due to exacerbated 
measurement error in the differenced equation. Table 7a reports the correlations 
among logarithmic income, self-reported happiness, self-reported and 
sibling-reported education (schooling years) for our sample of twins. We write Z,' 
for the self-reported education of the first twin, Z,^ for the sibling-reported 
education of the first twin, Z ^ for the self-reported education of the second twin, 
and Z2' for the sibling-reported education of the second twin (That is, Z:，n, 
m=l,2 refers to the education of the «th twin as reported by the mth twin). It is 
apparent from the table that education levels of identical twins are highly correlated. 
It is possible to compare some of the correlations in Table 7a with other reports 
of sibling correlations. For identical twins, Ashenfelter and Krueger (1994) report 
intrapair correlations of 0.66 for years of schooling and 0.56 for logarithmic earning. 
These may be contrasted with our estimates of intrapair correlations for identical 
twins of 0.786 for self-reported schooling and 0.375 for logarithmic income (in our 
data, income includes all wage and non-wage earnings, which is different with 
Ashenfelter &Krueger，1994). The Cor(z/ ,Z,^) and in our sample 
are 0.954 and 0.985, much higher than those in Ashenfelter and Krueger (1994): 
0.920 and 0.877 respectively. These two estimates of high reliability ratio mean that 
the measurement error problem in our data may be less severe. Our self-reported 
education and self-reported sibling's education are also more correlated than 
Ashenfelter and Krueger (1994). To be specific, our Cor(z/ ,Z2 ' ) and 
Cor(Z22，Zi2) are 0.792 and 0.762，while the same correlations in Ashenfelter and 
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Krueger (1994) are only 0.700 and 0.697. Since Cor(z/ ,Z2')«Cor(z/ ,Z2^) 
but Cor (Z,', Z / ) < Cor (Z/, Z ^ ) , there is only weak evidence that correlation 
between measurement error v' and v\ exist, while there is no evidence indicating 
correlation between measurement error v] and v\ . Moreover, given that 
Cor(Z/，Zi2)»Cor(Z/，Z2i) and。。『(？之‘，？之‘)�CortZi'’？:')，the classical 
measurement error assumption may be more credible. We try both two instrumental 
variables in fixed-effect estimations reported in Table 8. 
Panel 3 and 4 in Table 8 report the instrumental-variable estimates which are 
iintended to correct for measurement error in the education data. We employ AZ 
as an instrument for AZ in panel 3, and AZ** as an instrument for AZ* in panel 
4. The results show that even when IV estimations are conducted to solve the 
possible downward bias of within-twin-pair fixed-effect estimation, the coefficient of 
education remains totally insignificant from zero. In unreported tables, education 
level dummies are selected as the indicators of education, leading to the same result 
that education per se doesn't buy happiness. Consider the highly selective education 
system in China (see Li et al., 2005 for detailed introduction), these results are quite 
understandable. 
5.2.3.2 Reexamine the Income Effect 
Within-twin-pair fixed-effect estimation in Table 4 shows that there's an upward bias 
of OLS estimation about income effect. However, fixed-effect estimation might be 
downward biased due to exacerbated measurement error in the differenced equation. 
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Similar to subsection 5.2.3.1，we fiirther examine the income effect by employing IV 
method in within-twin-pair fixed-effect estimation. Here the income cross-reported 
by sibling is defined as the total annual income cross-reported by sibling divided by 
12, which is different with the measurement of self-reported total monthly income. 
We write for the self-reported (logarithmic) income of the first twin, Y^  
for the sibling-reported income of the first twin, Y^ for the self-reported income of 
the second twin, and Y^  for the sibling-reported income of the second twin (That is, 
Y"，n, m=l,2 refers to the education of the nth twin as reported by the mth twin). It 
is apparent from the table that income levels of identical twins are significantly 
correlated. According to Table 7b, Corfl；'，]^ /) 二 0 . 3 8 6 ， = 0.614 , 
= 0.582, Cor(}f，}^22) = 0.236，Corf}；'，]^ ) = 0.242. We can conclude 
that the correlation between self-reported income and self-reported sibling's income 
is much less than that between self-reported income and sibling's self-reported 
income, also much less than the correlation between self-reported income and 
income cross-reported by sibling. These correlation comparisons give confidence that 
classic measurement error assumption is more credible than correlated measurement 
error. Thus we employ Y^^ as the IV of in pooled IV estimation (Column 3 and 
4 in Table 9) and AY'= -¥2^ as the IV of A^ T. = —[之之 in fixed-effect IV 
estimation (Column 7 and 8 in Table 9). 
As we expect, the coefficients of income in pooled IV estimations are greater 
than those in OLS, which indicates measurement error does downward bias the 
estimation results of income effect. Similar results are reached after introducing IV 
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method into within-twin-pair fixed-effect estimations. In fixed-effect IV estimations, 
a unit increase of logarithmic income leads to about 0.06 increase in the happiness 
value, which is a moderate effect. 
5.3 Men vs Women 
According to Table 2 and 4，females have a higher level of happiness. Furthermore, 
the patterns of SWB are quite different between males and females 
(Nolen-Hoeksema & Rusting，1999). Thus we conduct OLS and within-twin-pair 
fixed-effect estimates on male and female samples separately, which are reported in 
Table 10 to 12. 
Based on Table 10，we can find that the life span pattern of happiness is only 
obvious for women, but not for men. Consistently, estimations reveal that women in 
their menopause experience lowest happiness. 
Table 11 and 12 report within-twin-pair fixed-effect estimates for men and 
women respectively. Income has similar effect on happiness for men and women, 
while health, marriage and employment have larger effect for women than for men. 
These show that women are more sensitive to union formation (both marriage 
relationship and job attachment) and bodily fitness. Moreover, the large positive 
effect of education for men shown in OLS becomes totally insignificant, which 
strengthens our argument that formal education per se doesn't improve individual's 
feeling of happiness in China (similar conclusion is reached outside China, see 
Michalos, 2007). The estimate of positive effect in OLS may be biased by the 
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omitted variables such as ability, personality and family background, which are also 
positively correlated with happiness. 
5.4 Within Marriage: Income Pooling or Relative Economic Status? 
To test whether relative economic status within marriage matters for men and 
women's happiness, we conduct further estimations reported in Table 13 to 15. Table 
13 sets out the within-twin fixed-effect estimate using married MZ twins. We employ 
the dummy indicating whether individual's income is larger than his/her spouse's as 
independent variable, and control average income (the income sum of husband and 
wife divided by family size) and other variables. In unreported tables which give 
similar results, we also try other variables to indicate the relative economic status 
within marriage (such as income ratio and numerical income difference), and employ 
the sum of husband and wife's income as the overall economic level of family. The 
results give some supports for income pooling hypothesis: the coefficients of income 
difference dummy are consistently insignificant while those of average income are 
mostly significantly positive. That is to say, it's the average income of family, not the 
income distribution inside couple, that matters for individual's happiness. For 
married females, we find large positive effect of health and average income, and 
large negative effect of unemployment. For married males, however, the effect of 
average income is less significant and we can't find obvious effect of unemployment 
and health. 
Based on Table 13 to 15, we can conclude that income pooling instead of relative 
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economic status within marriage explains individual's happiness, which is more 
obvious for females. 
6 Conclusions 
To estimate the true effect of income on happiness in China after Reform, we have 
used a new sample of identical Chinese twins to apply the within-twin-pair method to 
correct for omitted bias (ability, personality and family background). Thus we can 
conclude that individual income does play a moderate and positive role in happiness. 
We use several specifications and the result is robust. It shows that after more than 20 
years' reform (followed by the income gap among individuals), individual happiness 
shows a positive pattern with their relative income ("relative" because we use 
cross-sectional data and control city dummies, so the income in regression equation 
represents the relative individual income in the city. Due to the data limit, we can't 
examine the effect of relative income status within a narrower neighborhood). 
Generally speaking, those earn more money feel happier. Unemployment is an 
important source of unhappiness especially for women, because of both the 
associated loss of income and the non-pecuniary effect. Our within-twin-pair 
estimations also show that formal education doesn't improve individual happiness in 
China. 
Finally, using the sample of married identical twins, we provide evidence of 
income pooling hypothesis for couples. It is the total income of husband and wife (or 
the average income of family), but not the relative economic status within marriage, 
that affects one's happiness. 
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To our best knowledge, this thesis is not only the first study on the relationship 
between income and happiness using Chinese data, but also among the first ones that 
draw twins data to control for omitted variables in happiness studies. 
Of course, our work has its limitations. The first is that we can't fully control the 
individual's personality. Twins may be less identical in personality than in ability, so 
within-twin-pair fixed-effect estimates maybe can't eliminate all of the bias caused 
by the omitted personality. The second is that we are still not very sure that a causal 
effect runs from income to happiness. It is also quite possible that happy people will 
have higher productivity and earn more money. 
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Table 1: Descriptive Statistics of the Twins 
Married Married 
Variable All Twins MZ Twins Non-twins NBS Sample 
Twins MZ Twins 
0 ) q) (3) (4) ^ (6) 
Happiness 3.47 3.49 3.50 3.51 3.41 — 
(0.72) (0.71) (0.70) (0.70) (0.75) — 
Income(yuan) 847.60 856.40 854.25 843.54 947.60 1062.92 
(1063.74) (906.06) (1081.76) (792.12) (2564.66) (840.09) 
Spouse's — 798.37 — 789.43 — — 
income(yuan) — (862.35) — (771.31) — — 
Unemployed 0.14 0.14 0.14 0.15 0.05 — 
(0.35) (0.35) (0.35) (0.35) 0.23 — 
Age 36.50 40.49 37.42 42.09 43.19 40.80 
(10.22) (8.63) (10.31) (8.11) (8.70) (11.98) 
Male 0.58 0.52 0.57 0.50 0.44 0.55 
(0.49) (0.50) (0.50) (0.50) (0.50) (0.50) 
Education 11.3 丨 10.99 11.25 10.97 11.41 11.62 
(2.95) (2.97) (2.96) (2.99) (2.90) (2.83) 
Married 0.69 1.00 0.72 1.00 0.90 — 
(0.46) (0.00) (0.45) (0.00) (0.31) — 
Health 3.71 3.62 3.72 3.61 3.45 — 
(0 .81) (0 .80) (0 .81) (0.80) (0 .74) — 
Observations 2874 ^ ^ 1 5 ^ 23288 
Note: The mean and standard deviation (in parentheses) are reported in the table. The NBS sample is 
based on six provinces 
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Table 2: OLS Estimates of Happiness Using All Twins 
Dependant variable: Happiness 
(1) (2) (3) (4) (5) (6) 
Income(log) 0.045*** 0.037*** 0.036*** 0.032*** 0.021** 
(5.38) (4.39) (4.31) (3.78) (2.22) 
Unemployed -0.158*** -0.103** 
(3.64) (2.08) 
Age -0.107 -0.104 -0.318*** -0.261** -0.198* -0.221** 
(1.13) (1.09) (2.96) (2.51) (1.83) (2.04) 
Age2 0 .008 0 .010 0 .033** 0 .030** 0.021 0 .024* 
(0.66) (0.81) (2.38) (2.15) (1.52) (1.70) 
Male -0.122*** -0.115*** -0.103*** -0.122*** -0.113*** -0.119*** 
(4.42) (4.18) (3.76) (4.42) (4.11) (4.30) 
Education 0.021*** 0.022*** 0.022*** 0.023*** 0.021*** 
(4.40) (4.56) (4.50) (4.86) (4.41) 
Married 0.170*** 0.166*** 0.159*** 0.160*** 
(4.29) (4.24) (4.06) (4.08) 
Health 0.117*** 0.120*** 0.117*** 
(6.51) (6.70) (6.52) 
Observations 2874 2874 2874 2874 2874 2874 
R-squared ^ ^ ^ ^ 0.06 
Note: Robust t statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 
1%. All regressions include city dummies. Age is divided by 10. 
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Table 3: Ordered Probit Estimates of Happiness Using All Twins 
Dependant variable: Happiness 
(1) (2) (3) (4) (5) (6) 
Income(log) 0.070*** 0.058*** 0.056*** 0.049*** 0.033** 
(5.75) (4.63) (4.51) (3.89) (2.26) 
Unemployed -0.241*** -0.155** 
(3.71) (2.06) 
Age -0.214 -0.201 -0.549*** -0.466*** -0.360** -0.396** 
(1.35) (1.26) (3.10) (2,62) (2.00) (2.18) 
Age^ 0.019 0.021 0.057** 0.052** 0.039* 0.043* 
(0.88) (0.98) (2.51) (2.30) (1.70) (1.87) 
Male -0.211*** -0.199*** -0.182*** -0.214*** -0.200*** -0.209*** 
(4.50) (4.23) (3.85) (4.46) (4.18) (4.35) 
Education 0.037*** 0.038*** 0.038*** 0.040*** 0.037*** 
(4.45) (4.59) (4.58) (4.91) (4.50) 
Married 0.282*** 0.274*** 0.266*** 0.267*** 
(4.47) (4.38) (4.22) (4.24) 
Health 0.203*** 0.207*** 0.203*** 
(6.73) (6.90) (6.73) 
Observations 2874 2874 2874 2874 2874 2874 
Pseudo R-squared 0.01 ^ ^ ^ 0.03 
Note: Robust z statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 
1%. All regressions include city dummies. Age is divided by 10. 
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Table 4: Within-twin-pair Fixed Effects Estimates of Happiness Using MZ Twins 
Dependant variable: Happiness 
OLS Within-twin-pair fixed-effect 
( I ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
Income(log) 0.055 … 0 . 0 4 7 … ~ 0 . 0 4 7 … 0 . 0 4 3 * * » 0 . 0 2 9 " 0 . 0 3 5 " 0 . 0 3 5 * * 0 . 0 3 5 * * 0 . 0 3 3 " 0 . 0 2 2 ~ 
(4.79) (4.02) (4.04) (3.63) (2.05) (2.42) (2.40) (2.40) (2.27) (1.32) 
Age -0.148 -0.162 -0.324»* -0.276** -0.203 -0.226 
(1.27) (1.38) (2.34) (2.04) (1.48) (1.64) 
Age^ 0.015 0.019 0.036** 0.032* 0.024 0.026 
(0.95) (1.20) (2.04) (1.88) (1.39) (1.51) 
Male -0 .121»»* -0.116»«» -0.108*»» -0.128*** -0.117»** -0.124*»» 
(3.52) (3.38) (3.13) (3.71) (3.40) (3.58) 
Education 0.020••孝 0.021*•傘 0.020*** 0.022*** 0.019*** 0.005 0.005 0.002 0.003 0.002 
(3.52) (3.56) (3.39) (3.82) (3.33) (0.33) (0.35) (0.13) (0.21) (0.16) 
Married 0.130** 0.132*» 0.117** 0 .I23** 0.141»* 0.140** 0.133»* 0.135** 
(2.36) (2.43) (2.15) (2.25) (2.14) (2.13) (2.02) (2.06) 
Unemployed -0.201*** -0.124* - 0 . 1 5 8 " -0.104 
(3.41) (1.77) (2.24) (1.27) 
Health 0 .I17*** O.I21»*» 0.117*** 0 .I04*** 0 .I09*»» 0.106*** 
(5.16) (5.31) (5.16) (3.01) (3,15) (3.06) 
Joint significant test o f 
income and unemployed 
(F-statistics) 8.03 3.38 
(p-valuc) <0.01 0.03 
Twin Pairs 851 851 851 851 851 851 
Observations 1702 1702 1702 1702 1702 1702 1702 1702 1702 1702 1702 1702 
R-squared 0.03 0.04 0.04 0.06 0.06 0.06 0.01 0.01 0.01 0.02 0.02 0.02 
Note: Robust t statistics in parentheses. • significant at 10%; significant at 5%; • • • significant at 1%. All regressions include city dummies. Age is divided by 10 
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Table 5: Within-twin-pair Fixed Effects Estimates of Happiness Using MZ Twins: Other Indexes 
Dependant variable: Happiness 
Within-twin-pair fixed-effect 
CD (2} (3) (4) (5) ( a (7} _ 
Wage (log) 0,180*»» 0 .I69*** 
(3.12) (2.90) 
Total family income 0.074*** 0.070*** 
(3.35) (3.15) 
Own house 0 . 1 5 8 " 0.161 … 
(2.53) (2.59) 
Non-labor income (log) 0.013 0.013 
(1.40) (1.45) 
Education 0.010 -0.003 0.001 0.003 
(0.61) (0.22) (0.05) (0.18) 
Married 0.013 0.107* 0.133»» 0.144** 
(0.18) (1.69) (2.12) (2.31) 
Health 0.066 0.106*»» 0.108*** 0 .I04**» 
(1.55) (3.17) (3.21) (3.10) 
Twin pair 484 484 884 884 883 883 888 888 
Observations 968 968 1768 1768 1766 1766 1776 1776 
R-squared 0.02 0.03 0.01 0.03 0.01 0.02 0.00 0.02 
Note: Robust t statistics in parentheses, • significant at 10%; »• significant at 5%; • * • significant at 1%. All 
regressions arc within-twin-pair fixed-effect 
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Table 6: Within-twin-pair Fixed Effects Estimates of Happiness Using MZ Twins: Using Wage Rate 
Dependant variable: Happiness 
OLS Within-twin-pair fixed-effect 
(1) (2) (3) (4) ‘ (5) (6) (7) (8) 
Wage rate (log) 0 . 0 9 6 " O ^ 0 0 5 0 0 0 4 4 oioTO o i o ^ o W s 
(2.34) (1.13) (1.14) (1.01) (1.47) (1.40) (1.39) (1.36) 
Age -0.291* -0.313* -0.381* -0.348* 
(1.65) (1.77) (1.84) (1.72) 
Agc^ 0.036 0.042* 0.049* 0.047* 
(1.46) (1.68) (1.80) (1.76) 
Male -0.115** -0 .I01»» -0.098«» -0.115** 
(2.48) (2.20) (2.11) (2.47) 
Education 0.025*** 0.025*** 0.025*** 0 .010 0.010 0.007 
(2.95) (2.98) (2.90) (0.60) (0.60) (0.43) 
Married 0.044 0.043 -0.004 0.002 
(0.64) (0.64) (0.05) (0.02) 
Health 0.107 … 0.069 
(3.38) (1.55) 
TVin Pairs 447 447 447 447 
Observations 894 894 894 894 894 894 894 894 
R-squared 0.02 0.03 0.03 0.05 0.00 0.01 0.01 0.01 
Note: Robust t statistics in parentheses. » significant at 10%; •» significant at 5%; significant at 1%. All regressions include 
city dummies. Age is divided by 10 
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Table 7a: Correlation Matrices of Different Measurements on Education 
Identical Twins (838 pairs) 
Variable / / , H , Y^  Y, Z； Z,^  Z； Z； 
//, 1.000 
H^ 0.333 1.000 
Y^  0.120 0.056 1.0000 
Y^  0.089 0.132 0.375 1.000 
Z 丨丨 0.116 0.149 0.187 0.194 1.000 
0.098 0.149 0.176 0.184 0.954 1.000 
Z / 0.085 0.131 0.168 0.204 0.786 0.762 1.000 
Z '^ 0.088 0.130 0.167 0.204 0.792 0.763 0.985 1.000 
Note: / / | , / / j , , represent sibling 1，s and sibling 2's happiness and log monthly income, 
respectively. 
Table 7b: Correlation Matrices of Different Measurements on Income 
Identical Twins (837 pairs) 
Variable H � H^ Y^^ Y^ Y� 
H� 1.000 
H^ 0.333 1.000 
0.118 0.062 1.000 
Y^ 0.129 0.029 0.614 1.000 
Y^ ^ 0.097 0.139 0.386 0.236 1.000 
Yl 0.104 0.111 0.242 0.381 0.582 1.000 
Note: / / , , H^ represent sibling 1 ’s and sibling 2's happiness, respectively. 
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Table 8: Est imates of The Effect of Education on Happiness: Considering Measurement Error 
Dependant variable: Happiness 
0 1 ^ Fixed-effect Fixed-effect: 1V(1) Fixed-effect: 1V(2) 
(I) (2) (3) (4) (5) (6) ffl (8) 
Education 0.026*»» 0.019*** 0.007 0.002 -0.005 -0.010 -0.003 -0.008 
(4.60) (3.33) (0.51) (0.18) (0.33) (0.64) (0.17) (0.53) 
Age -0.200* -0.292*» 
, (1.67) (2.13) 
Age^ 0.025 0.034»* 
(1.54) (1.96) 
Male -0.110 … -0.132 … 
(3.15) (3.78) 
Income(log) 0 . 0 4 2 … 0.033* 0.033 • 0.033* 
(3.57) (1.89) (1.91) (1.91) 
Married 0.134»» 0 . I43** 0.143** 0.143** 
(2.47) (2.23) (2.23) (2.23) 
Health 0.117»*» 0.106»»» 0.109*»* 0.108*** 
(5.11) (3.03) (3.10) (3.08) 
Twin pair 838 838 838 838 838 838 838 838 
Observations 1676 1676 1676 1676 1676 1676 1676 1676 
R-squared 0.02 
Note; Robust t statistics in parentheses. • significant at 10%; •幸 significant at 5%; significant at 1%. All regressions include city dummies. Age is divided by 10 
44 
Table 9: Reexamine the Effect of Income on Happiness: Considering Measurement Error 
Dependant variable: Happiness 
0 1 ^ Pooled IV Fixed-effect Fixed-effect: IV 
- in (2) (3) (4) (5) (6) (7) (8) 一 
Incomc(log) 0.055*»» 0.042»*» 0.090*** 0.072*** 0.033* 0.030* 0.062** 0.057** 
(4.75) (3.56) (4.58) (3.41) (1.83) (1.70) (2.12) (1.97) 
Age -0.144 -0.269* -0.131 -0.258* 
(1.21) (1.95) (1.10) (1.87) 
Age^ 0.014 0.032* 0.012 0.029* 
(0.91) (1.82) (0.77) (1.67) 
Male -0.113 … -0.119 … -0.121 … -0.127 … 
(3.23) (3.44) (3.44) (3.60) 
Education 0.019**» 0.016** 0.003 0.002 
(3.31) (2.42) (0.19) (0.12) 
Married 0.129»* 0.129 “ 0 . 1 3 5 " 0 . 1 3 5 " 
(2.36) (2.35) (2.07) (2.07) 
Health O.I22»*» 0.116*** 0.113*** O.llO*** 
(5.30) (5.03) (3.25) (3.14) 
Twin pair 837 837 837 837 837 837 837 837 
Observations 1674 1674 1674 1674 1674 1674 1674 1674 
R-squared ^ 0.02 
Note: Robust t statistics in parentheses. • significant at 10%; • • significant at 5%; • • • significant at 1%. All regressions include city dummies. Age is divided by 10 
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Table 10: OLS Estimates of Happiness Using Female and Male Twins 
Dependant variable: Happiness 
Female Male 
( I ) (2) (3) (4) (5) (6) “ (7) (8) (9) (10) ( I I ) (12) 
I n c o m e ( l o g ) 0 . 0 2 9 " 0 . 0 2 5傘 0.026* 0.023 幸 0.048**» 0.045*** 0.040*** 0 . 0 2 9 " 
(2.18) (1.78) (1.91) (1.67) (0.92) (5.11) (4.36) (4.16) (3.66) (2.27) 
Unemployed -0.127* -0.093 -0.179**» -0.101 
(1.74) (1.15) (3.31) (1.57) 
Age -0.262» -0 .262* -0.468»»» -0.422»»» -0.361 -0.38 -0.009 0.000 -0.205 -0.152 -0.08 丨 -0.107 
(1.92) (1.91) (3.06) (2.77) (2.31) (2.43) (0.07) (0.00) (1.39) (1.05) (0.56) (0.73) 
Age^ 0.025 0.026 0.049»» 0.045** 0.037* 0.040* -0.002 -0.000 0.021 0.018 0.010 0.012 
(1.38) (1.42) (2.45) (2.26) (1.83) (1.93) (0.13) (0.02) (1.09) (0.96) (0.51) (0.66) 
Education 0.009 0 .009 0.009 0.010 0.009 0.030*** 0.03 ! * • » 0.03 !» •» 0.032*»* 0.030孝*» 
(1.29) (1.25) (1.17) (1.48) (1.18) (4.56) (4.76) (4.78) (4.86) (4.62) 
Married 0.169 … 0 . 1 6 8 … 0 . 1 6 1 … 0 . 1 6 4 … 0.161 … 0 . 1 5 3 … 0 . M 7 … 0 . 1 4 5 … 
(2.96) (2.95) (2.81) (2.87) (2.91) (2.82) (2.70) (2.68) 
Health 0.083*** 0.086»»» 0.084»»« 0.14 丨 0 . 1 4 4 * " 0.141*** 
(3.14) (3.27) (3.17) (5.83) (5.98) (5.82) 
Observations 1218 1218 1218 1218 1218 1218 1656 1656 1656 1656 1656 1656 
R-squared 0.03 0.03 0.03 0.04 0.04 0.04 0.02 0.04 0.04 0.06 0.06 0.06 
Note: Robust t statistics in parentheses. • significant at 10%; ** significant at 5%; **• significant at 1%. All regressions include city dummies. Age is divided by 10 
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Table 11; Within-twin-pair Fixed Effects Estimates of Happiness Using Male MZ Twins 
Dependant variable: Happiness 
OLS Within-twin-pair fixed-effect 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) ( I I ) (12) 
Incomc(log) 0 .059*** 0.048»*» 0.047»** 0.042»** 0.036* • 0.034* 0 . 0 3 4 * 0 . 0 3 3 0 0 3 1 0.028 
(3.97) (3.21) (3.18) (2.81) (2.00) (1.66) (1.65) (1.62) (1.52) (1.18) 
Unemployed -0.152** -0.054 -0.097 -0.034 
(2.07) (0.61) (1.01) (0.31) 
Age -0.134 -0.145 -0.242 -0.216 -0.162 -0.193 
(0.82) (0.90) (1.26) (1.14) (0.85) (1.01) 
Age^ 0.014 0.019 0.029 0.029 0.024 0.027 
(0.66) (0,89) (1.21) (1.22) (0.98) (1.10) 
Education 0.026*** 0 .036*** 0.036•幸傘 0 .038*** -0.000 -0.001 -0.003 -0.004 -0.003 
(4.60) (4.63) (4.57) (4.81) (4.51) (0.01) (0.06) (0.18) (0.20) (0.19) 
Married 0.076 0.078 0.067 0.072 0.073 0.075 0.073 0.074 
(1.00) (1,03) (0.89) (0.96) (0.87) (0.90) (0.87) (0.88) 
Health 0.129*»» 0.134*** 0.129*** 0.093 • • 0.097** 0.093** 
(4.21) (4.34) (4.20) (2.00) (2.08) (2.00) 
Joint significant test of 
income and unemployed 
(F-statistics) 4.05 1.21 
(p-value) 0.01 0.30 
Twin Pairs 482 482 482 482 482 482 
Observations 964 964 964 964 964 964 964 964 964 964 964 964 
R-squared 0.03 0.05 0.05 0.07 0.06 0.07 0.01 0.01 0.01 0.02 0.01 0.02 
Note: Robust t statistics in parentheses. • significant at 10%; ** significant at 5%; significant at 1%. All regressions include city dummies. Age is divided by 10 
47 
Table 12; Within-twin-pair Fixed Effects Estimates of Happiness Using Female MZ Twins 
Dependant variable: Happiness 
OLS Within-twin-pair fixed-effect 
(1) (2) (3) (4) (5) (6) ‘ (7) (8) (9) (10) (11) (12) 
Income( log) 0 . 0 4 8 … 0 . 0 5 0 « » » 0.052••孝0.048* • 0.022 0.037* 0.036 傘 0 . 0 3 7 * 0 . 0 3 5 孝 0.015 
(2.63) (2.59) (2.78) (2.57) (1.00) (1.75) (1.70) (1.78) (1.69) (0.61) 
Unemployed -0 .280»*» -0 .221* -0 .235** -0 .195 
(2.89) (1.93) (2.24) (1.58) 
A g e -0 .182 -0 .178 -0.421 • • -0 .347* -0 .240 -0 .255 
(1.11) (1.08) (2.19) (1.86) (1.26) (1.33) 
Age^ 0 .018 0 .017 0 .044* 0 .036 0.023 0 .024 
(0.81) (0.76) (1.77) (1.49) (0.94) (1.00) 
Education -0 .003 -0 .004 -0 .005 -0 .003 -0.005 0 .012 0 .017 0 .012 0 .016 0 .015 
(0 .38) (0 .44) (0 .62) (0 .33) (0 .59) (0.52) (0.75) (0 .55) (0.72) (0 .66) 
Married 0.207••孝 0 .207**» 0 .190»* O.I 97** 0 . 2 5 3 " 0 .246»* 0 .237»» 0 .240** 
(2 .63) (2 .67) (2 .39) (2 .48) (2 .36) (2 .31) (2.23) (2 .25) 
Health 0.102••孝 0.106••幸 0 .103*** 0 .115** 0 .120** 0 .119** 
(3 .07) (3 .19) (3 .10) (2 .22) (2 .33) (2 .29) 
Joint significant test o f 
income and unemployed 
(F-statistics) 4 .73 2 .69 
(p-valuc) 0.01 0 .07 
Twin Pairs 369 369 369 369 369 369 
Observations 738 738 738 738 738 738 738 738 738 738 738 738 
R-squared 0.03 0 .03 0 .04 0.05 0 .06 0 .06 0.01 0.01 0 .02 0 .04 0 .04 0 .04 
Note: Robust t statistics in parentheses. • significant at 10%; • • significant at 5%; • • • significant at 1%. All regressions include city dummies. A g e is divided by 10 
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Table 13: Within-twin-pair Fixed Effects Estimates of Happiness Using Married MZ Twins 
Dependant variable: Happiness 
OLS Within-twin-pair fixed-effect 
(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Average income(log) 0.096**» 0.096*** 0 .084*»* 0.079*»* 0.066*** 0.079*** 0.079««* 0.078*** 0.078»** 0.069** 
(4.44) (4.38) (3.69) (3.55) (2.80) (2.88) (2.88) (2.85) (2.86) (2.44) 
Incomc diflcrcnce dummy 0.013 0.011 -0.010 -0.023 -0.012 -0.012 -0.008 -0.020 
(0.26) (0.22) (0.20) (0.46) (0.20) (0.20) (0.14) (0.32) 
Age 0.046 0.045 0.042 0.039 0.087 
(0.20) (0.19) (0.18) (0.17) (0.38) 
Age^ -0.008 -0.008 -0 .006 -0.003 -0.009 
(0.28) (0.27) (0.21) (0.12) (0.34) 
Male -0.067 -0.072 -0.070 -0.089* -0.088* 
(1.52) (1.46) (1.42) (1.81) (1.78) 
Education 0.017** 0.015** 0.015** 0.006 0.004 0.004 
(2.23) (1.97) (2.00) (0.36) (0.23) (0.25) 
Health 0 . 1 3 7 * " O.I37»»* 0.081* 0.085** 
(4.64) (4.64) (1.96) (2.04) 
Unemployed -0.108 -0.116 
(1.31) (1.32) 
Joint significant test o f income and 
unemployed 
(F-statistics) 7.28 4.95 
(p-valuc) <0.01 0.01 
Twin Pairs 519 519 519 519 519 
Observations 1038 1038 1038 1038 1038 1038 1038 1038 1038 1038 
R-squared 0.03 0.03 0.04 0.06 0.06 0.02 0,02 0.02 0.02 0.03 
Note: Robust t statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. All regressions include city dummies. Age is divided by 10 
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Table 14: Within-twin-pair Fixed Effects Estimates of Happiness Using Married Male MZ Twins 
Dependant variable: Happiness 
OLS Within-twin-pair fixed-effect 
(1) (2) (3) (4) (5) (7) (8) (9) (10) 
Average income(log) 0 . 0 9 0 … 0 . 0 8 6 … 0 . 0 7 0 " 0.063 • • 0 . 0 7 1 " ^ o ! ^ ~ 0 . 0 4 7 
(3.43) (3.20) (2.57) (2.33) (2.36) (1.33) (1.36) (1.42) (1.38) (1.45) 
Income difference dummy 0.046 0.058 0.032 0.042 -0.028 -0.034 -0.029 -0.024 
(0.63) (0.80) (0.45) (0.56) (0.32) (0.39) (0.34) (0.27) 
Age 0.407 0.422 0.396 0.383 0.345 
(0.96) (1.00) (0,95) (0.94) (0.83) 
Age^ -0.048 -0.050 -0.044 -0.040 -0.035 
(0.99) (1.02) (0.92) (0.84) (0.74) 
Education 0.03 0.030*** 0.029*** -0.020 -0.020 -0.020 
(2.97) (2.84) (2.81) (0.85) (0.89) (0.87) 
Health 0.154»»* 0 . 1 5 4 * " 0.053 0.051 
(3.64) (3.63) (0.93) (0.89) 
Unemployed 0.081 0.059 
(0.74) (0.47) 
Joint significant test o f income and unemployed 
(F-statistics) 2.83 1.06 
(p-value) 0.06 0.35 
Twin Pairs 261 261 261 261 261 
Observations 522 522 522 522 522 522 522 522 522 522 
R-squarcd 0.04 0.04 0.05 0.08 0.08 0.01 0.01 0.01 0.01 0.01 
Note: Robust t statistics in parentheses. * significant at 10%; significant at 5%; significant at 1%. All regressions include city dummies. Age is divided by 10 
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Table 15: Within-twin-pair Fixed Effects Estimates of Happiness Using Married Female MZ Twins 
Dependant variable: Happiness 
O ^ Within-twin-pair fixed-effect 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Average income(log) O.II5**» 0 . I I5*** 0.1I4»» 0 ,1I3»** 0.069* 0.189*** 0 . I92*** O.I85»*» O.I92*»» O.I62»»* 
(2.90) (2.90) (2.54) (2.70) (1.66) (3.40) (3.42) (3.29) (3.41) (2.82) 
Incomc difTerencc dummy -0.011 -0.012 -0.028 -0.069 0.036 0.029 0.032 0.003 
(0.17) (0.18) (0.42) (1.03) (0.40) (0.33) (0.37) (0.04) 
Age -0.210 -0.206 -0.206 -0 .190 -0.037 
(0.75) (0.73) (0.73) (0.69) (0.13) 
A g e : 0.021 0.020 0.020 0.019 0.000 
(0.61) (0.59) (0.59) (0.58) (0.00) 
Education 0.001 -0.002 -0.001 0.031 0.026 0.030 
(0.06) (0.17) (0.08) (1.19) (I.OI) (1.15) 
Health 0.130*** 0.113* 0.119** 
(3.16) (3.16) (1.91) (2.01) 
Unemployed -0.289** -0.253* 傘 
(2.44) (2.06) 
Joint significant test o f income and 
unemployed 
(F-statistics) 5.99 8.02 
(P-value) <0.01 <0.01 
Twin Pairs 258 258 258 258 258 
Observations 516 516 516 516 516 516 516 516 516 516 
叫 uared 0.04 0.04 0.04 0.06 0.08 0.04 0.04 0.05 0.06 0.08 
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